Oxidized phospholipids stimulate angiogenesis via autocrine mechanisms, implicating a novel role for lipid oxidation in the evolution of atherosclerotic lesions.
Angiogenesis is a common feature observed in advanced atherosclerotic lesions. We hypothesized that oxidized phospholipids (OxPLs), which accumulate in atherosclerotic vessels can stimulate angiogenesis. We found that oxidized 1-palmitoyl-2-arachidonoyl-sn-glycero-3-phosphocholine (OxPAPC) stimulated the formation of sprouts from endothelial cell spheroids and promoted growth of capillaries into Matrigel plugs in mice. OxPLs stimulated expression of vascular endothelial growth factor (VEGF) in vivo and in several normal and tumor cell types in vitro. In addition, OxPAPC upregulated cyclooxygenase (COX)-2 and interleukin (IL)-8. COX-2 inhibitors, as well as blocking antibodies to IL-8 suppressed activation of sprouting by OxPAPC. We conclude that OxPAPC stimulates angiogenesis via autocrine mechanisms involving VEGF, IL-8, and COX-2-generated prostanoids. Our data suggest that accumulation of OxPLs may contribute to increased growth of blood capillaries in advanced lesions, thus leading to progression and destabilization of atherosclerotic plaques.